In the study period, S. Paratyphi A isolations in enteric fever cases were 10, 16, 57, and 22, in 1996 (April), 1997, 1998, and 1999 (through July), respectively. During 1996-97, isolates were uniformly susceptible to all antibiotics, including ciprofloxacin and ceftriaxone, commonly used in the treatment of enteric fever. However, in 1998, the incidence of enteric fever caused by drugresistant S. Paratyphi A abruptly increased (up to 24% of isolates), and the number of drugresistant isolates susceptible to ciprofloxacin markedly decreased. MICs of 0.25 to 1.5 mg/L were recorded (Table) . In the first 6 months of 1999, 7 (32%) of 22 isolates were resistant to both chloramphenicol and cotrimoxazole and another 3 (13%) were resistant to more than two drugs. Compared with isolates from 1996 to 1998, most drug-resistant isolates in 1999 showed higher MICs to ciprofloxacin.
Conclusions
S. Paratyphi A, which causes 1%-15% of enteric fever cases in India, has been increasing since 1996 (3). Our study found that 32% of isolates from the New Delhi region had decreased susceptibility to ciprofloxacin (MIC >2.0 mg/L), the drug of choice for enteric fever in India. One sequela of this increased resistance was delay in the resolution of symptoms. Although strains may appear sensitive at this level, when subjected to ciprofloxacin-susceptibility testing by disc diffusion, treatment failure may still occur.
The mechanisms proposed for quinolone resistance involve alteration in the permeability of the drug (outer membrane protein gene mutation) or alteration of the target enzyme DNA gyrase (5) within the treated bacterium as its adaptive reflex. Since resistance to quinolones is independent of resistance to other drugs that are mainly plasmid mediated, it may occur in otherwise sensitive strains. Similar R-plasmids of the IncHi Group have been documented: four strains of drug-resistant S. Paratyphi A were shown to harbor such plasmids encoding transferrable resistance to many drugs (ampicillin, chloramphenicol, sulfamethoxazole, and tetracycline) other than ciprofloxacin (6). The incidence of plasmids conferring multidrug resistance is increasing in Salmonella serotypes, including Enterobacteriaceae, where transfer of these R-plasmids to S. Paratyphi A strains may have occurred. Continuous surveillance for the susceptibility patterns of current isolates is needed. However, development of resistance to ciprofloxacin has been suggested as partly related to exposures of these organisms to concentrations near their MICs. With increases in MICs, clinicians may be tempted to administer higher doses of ciprofloxacin to achieve serum levels required for effective therapy; however, higher doses could have unwanted clinical and public health consequences. Rather, this increased resistance may warrant a restructuring of the chemotherapeutic regimen for enteric diseases, as well as restricting use of ciprofloxacin to atypical cases in which lack of clinical response to other therapeutic drugs is noted.
Chloramphenicol and amoxicillin may need to be reconsidered as the drugs of choice in cases of enteric fever because of the increased susceptibilities of such cases to these drugs (>90% for reemerging isolates of S. Typhi [3] ). However, these recommendations might not be appropriate in view of the substantial increase in drug-resistant S. Paratyphi A infections, which often obfuscate the clinical diagnosis and management of enteric fever. The increase in incidence of enteric fever caused by S. Paratyphi A could possibly be related to widespread use of vaccines and quinolones against S. Typhi in the past decade. Regardless, the frequency and geographic diversity of these cases increase the potential for large outbreaks of drug-resistant S. Paratyphi A in India.
